MAESTRO DEFLECTION SUMMARY

Initial Conditions.

It is assumed the optical truss will be assembled at approximately 72ºF, and the optics cells, prism, grating, and dewar aligned with the truss in the zenith pointing orientation (gravity vector is approximately transverse to the optical axis).

Gravity loading.

Deflections are defined for the cg locations of the detector plane, lenses 1 through 6, the prism, the grating, and the slit.  Starting from zenith, which is the orientation the optics are aligned in, the gravity vector was rotated in 10º increments to simulate elevation of the telescope from zenith to horizon pointing, with deflections calculated for each orientation.  By subtracting the deflection at zenith from the deflection at any elevation angle the absolute motions of the cg locations are defined.  Assuming that elevation angle will not vary by more than 30º, the worst case absolute off-axis (x-y) motion occurs for the grating, which moves 35 microns, with 39 microns of piston, for a total magnitude of 52 microns.  Relative to the detector plane, the off-axis motion of the grating is 43 microns, with slightly over 1 micron of piston. 

Thermal Loading.

The deflections were calculated for a T = 57ºF (equivalent to reaching a minimum temperature of -10ºC).  The relative position changes between optical elements were then calculated while cold.  For the grating relative to the detector plane, the off-axis motion is 19 microns, with 399 microns of piston.  Worst-case off-axis motion occurs for the grating relative to lens 6, at 32 microns, with 19 microns piston.  Thermal deflections scale approximately linearly for any given T between 0 and 57.  Therefore, by assembling the truss at T<72ºF, a reduction in thermal deflection can be achieved.

Envelope.

The grating motion appears to be highest, which is what was expected.  Combinining the worst-case off-axis deflections for the grating relative to the detector plane yields 53.6 microns.  The piston direction becomes 18 microns.  All other relative deflections appear to lie within the off-axis envelope of 53.6 microns.  

Remarks.

Considerable effort was made to athermalize the structure using a combination of kinematic mounts and low CTE materials, where practical.  The kinematic mounts had to be traded against the constraints applied to the structure.  Applying additional support degrees of freedom to the structure stiffens it, and reduces gravity deflection.

Slit Position.

The worst-case, absolute, combined thermal and gravity motion for the slit is approximately 84 microns measured with respect to the telescope optical axis. 

